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(54) DATA MULTIPLEXING DEVICE 

(57) Abstract 

PURPOSE: To provide a multiplexing device which can 
multiplex data without inserting invalid data for 
transfer rate adjustment and can effectively use a 
recording medium without the occurrence of the overflow 
or underflow of a decoding buffer. 

CONSTITUTION: When the free storage area of a virtual 
decoding buffer, which are previously set in ROM 75 for 
respective encoding streams, become more than the data 
part of a pack, CPU 74 outputs a packet request signal 
to a packet generator 76. When the free storage areas 
exist in the virtual decoding buffer and more than two 
kinds of encoding streams can be made into packets, it 
is decided from which encoding stream the packet is made 
in accordance with previously set priority, and the 
packet request signal including the decision signal is 
transmitted to the packet generator 76. The packet 
generated by the packet generator 76 is transmitted to a 
pack generator 77, is made into the pack and a multiplex 
data string is transmitted through an output buffer 79. 
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Partial English Translation of 
"Development of an MPEG-2 Video Encoder LSI 
with a multiplexing function" 
by N. Hayashi et al. 

4. Video and audio multiplexing control 

A control CPU and a |jPD61050 packetize a video stream, an audio 
stream and a user data stream stored in SDRAM, and multiplex and output 
the same. 

5 The configuration of packet and the order of multiplexing the 

packets are directed by the control CPU in a multiplexing command string 
for each packet. The multiplexing command is formatted to designate a 
reading region in SDRAM and the number of bytes to be read therefrom. 
Fig. 4 shows a simple configuration of PS. A normal packet is formed by 
10 attaching stream data to a header. In this case, a packet is formed by 

inputting a command that reads data of a header length from the header 
region within SDRAM, which is followed by a command that reads data of a 
designated number of bytes from a designated stream buffer within SDRAM. 
Fig. 5 shows an exemplary operation by the control CPU in outputting PS. 
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Development of an MPEG-2 Video Encoder 'LSI with a multiplexing function 

# E« K©-flK SSSfSSA H*M«2:- 
N.Hayashi I.Tamitani H.Takano N.Miki Y.Chiba 

8 ULSI v X r A Ba5&«F9S»f 

•H:*:^*^ ^ >"f* -/ a v- (#) 

ULSI Systems Development Laboratories, NEC Corporation 
'NEC Microcomputer Technology, Ltd 



An MPEG-2 MP@ML video encoder LSI with a multiplexing function has been developed. This 
LSI concurrently performs video encoding and multiplexing of a resultant compressed video 
stream and a compressed audio stream with the help of a CPU. A Program Stream or a Transport 
Stream is produced by manipulating the multiplexing function with a command sequence generated 
by the CPU. The video encoder LSI is fabricated with a 0.25 m m CMOS technology. Power 
dissipation is 0.9W. 
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Figure 1: Block diagram of>PD61060 




Table 1: Specifications 



Technology 


0.25// m CMOS 4. layer metal 


Transistors 


4.2M 


Chip size 


66.9mm a 


_S_uppIy vol t use 


3.3V and 2.5V 


Clock frequency 


81MHz, 27MHz ~ 


Power disipfttion 


0.9WavDicai> 


Package 


208oin QFP 


M 


1.2.3 


Picturo structure 


Frame and Field 


Maximum motion 
estimation range 


H;-96.0/+95,0[half pel] 
V;.32.0/+3I.6rhalf ooll fP frame) 


H:-64.0/+63.0[half-pel) 
V:-32/0/+3l.5[half-pel](B frame.far) 
H : - 3 2.0/+3 1 .0[h a \f . p o 1] 
V:-32.0/+31.5fhalf-»elttB frame.neart . 



Figure 2: Chip micrograph 
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ttk £m<fclW8 7 r- A* at K) 
i'^H, 7r-A->x7a«iic§SV-x 
7.5k 9 * >s /</f tV 70k h-C 
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Figure 3 \'^-f 0 
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PD61050 f<0 1MB 7 -f V coi&IEKjRg |±& lms "C 
<fc»K 4Utf> CPU t U-C«± + ^-*«t3fflB?pgi: 
LSI F*ISP-CI± N MB 9 4 S ^JtS^fk 

x$--rt'$r MB <73 AC /<7-* t KJSfSfcjUgSISS 

ur mb iitffi^iWfciWfc] -0**0 $ 

77t BOC otB^SriSCLS:-?, HSU- M?-§-ft 
(CBR) fBlieU- HJfjt (VBR) Ujttl&Lfc 
7T-A?.X7'£pg$§LTv>;& <> $ £ tc, 

J CPU t/xPD61050 l± SDRAM CMLTV> 

x^-y h codecs v >^jait«H^i±. 

§>&itzi-v> Kl±, SDRAM <7?lx<^iil L^SttE t Z 

BH^.'S: PS Ofljfifcfc Figure 4 ^*-r o j§ 
^ Hi, ^ v 9"<0&KX h ') -J+J 1 -* % 
ftinL-C»fiS;-*-2>. £«0«J-g- s SDRAM F«J^y^fS 

SDRAM t*3J8SX ') 7 r J^<p*&5£ 

hfcfifjffi-r&o ps ffiTjf^wiiHjiw cpu ojasfaj 

\jk Figure 6 U^-#- n j 

SHJffll CPU l±, PES Pack ^(PS)s T 

9~~fv- — is a > 7 ■{ — >V K(TS) S fOiOf- 7*^ 

7--7-^*ft«U, xv a - PHttMTK SDRAM <73 
^ > j2,A/-CiJ < o Presentation Tim 

Stamp(PTS)*» Decoding Time Stamp (DTS)<0 i: •? 

m CPU rt'igi&r LT SDRAM Unl^UTl) < 0 
$<Jtt> CPU »±, LSI ^^ffi-ft = ^ > K FIFO 

£tie tTJ^ipJL, SDRAM O^SgSnfe 

**s7s7-Am^r FIFO UteiWI"*. «fii» TSiti73<^ 
184 KfiEl- 4 b <D h 9 — 
hs\y tr*ffiX Lr->XfAff FIFO (-«§atr, 

* tzi>?>f Aff-g- FIFO dl7JWt-Ji->Xr v A^ o 
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